Efficacy of laparoscopic-guided transversus abdominis plane block for patients undergoing robotic-assisted gynaecologic surgery: A randomised control trial ABSTRACT Background and Aims: Transverse abdominis plane (TAP) block has been used regularly as part of multimodal analgesia for caesarean sections and other lower abdominal surgeries. Adequate postoperative analgesia provided with regional blocks allows faster postoperative recovery and better patient satisfaction. In our study, we are comparing the analgesic efficacy of laparoscopic-guided TAP block with port infiltration using a local anaesthetic in patients undergoing gynaecologic robotic surgeries. Methods: After obtaining approval from the hospital ethics committee, Central Trial Registry of India (CTRI) clearance and written informed consent from patients, this prospective double-blinded randomised control trial was conducted on patients undergoing robotic-assisted gynaecologic surgery under general anaesthesia. Group B patients received bilateral TAP block under direct laparoscopic vision with 15 ml of 0.1% ropivacaine on each side and Group C patients received routine port site infiltration with 30 ml of 0.1% ropivacaine. Postoperative pain score was measured till 24 hours, need for rescue analgesics, complications associated were noted. Independent two sample 't' test, Mann Whitney u test, Chi-square and Fisher's exact test were used for statistical analysis. Results: Pain score was significantly lower in Group B patients up to 24h (P < 0.001). The use of rescue analgesic was also significantly less in group B compared to Group C (P < 0.001). No adverse events were noted in both groups. Conclusion: Laparoscopic-guided TAP block is effective and superior to port site infiltration in providing postoperative analgesia in patients undergoing robotic-assisted gynaecologic surgery.
INTRODUCTION
Postoperative pain is a major concern for patients undergoing any surgery. Patients undergoing robotic-assisted gynaecologic surgery have much lesser pain and shorter hospital stay when compared to patients undergoing open surgeries. But methods to reduce the pain further will allow faster postoperative recovery and better patient satisfaction. By transversus abdominis plane (TAP) block, the sensory nerves of the anterior abdominal wall from T6 to L1 are blocked. TAP block has been used regularly as part of multimodal analgesia for caesarean, lower abdominal surgeries. [1] [2] [3] It is also used in laparoscopic surgeries to reduce postoperative pain and opioid requirements. [4] [5] [6] [7] Studies have examined the effectiveness of TAP block on relieving postoperative pain in laparoscopic procedures with conflicting results. Many studies showed reduction in postoperative pain and opioid consumption with TAP block. [8] [9] [10] In contrast, a study on TAP block performed for laparoscopic appendectomies did not show any improvement in pain scores. [11] In this study, we are comparing the analgesic efficacy of laparoscopic-guided TAP block with port infiltration in gynaecologic robotic surgeries. Secondary objectives were to find the difference in postoperative use of rescue analgesics, adverse effects due to analgesic use, nausea and vomiting, time to first feed, time to discharge from recovery and hospital between the two modalities.
METHODS
This prospective double-blinded randomised control trial was conducted after obtaining approval from the hospital ethics committee (dated 12-11-2018), CTRI clearance (CTRI/2018/12/016612) and written informed consent from patients undergoing robotic-assisted gynaecologic surgery under general anaesthesia from December 2018 to May 2019. The study was conducted in accordance with the principles of the 2013 Declaration of Helsinki. Forty patients between 18-70 years belonging to American Society of Anaesthesiologist physical class I and II were included in the study. Patients not willing for TAP block, allergic to ropivacaine, surgery duration of more than 3 hours and conversion to open surgery were excluded from the study. The recruited patients were divided into two equal groups B and C by closed envelope technique [ Figure 1 ]. Group B patients received bilateral laparoscopic-guided TAP block using 15 ml of 0.1% ropivacaine on each side and group C patients received routine port site infiltration with 30 ml of 0.1% ropivacaine.
Standardised general anaesthesia protocol was followed. All patients received oral ranitidine 150 mg, metoclopramide 10 mg and alprazolam 0.5 mg as premedication on the morning of surgery. In the operating theatre, patients were induced with IV midazolam 2 mg, propofol 1-2 mg.kg −1 and fentanyl 2-3 µg.kg −1 . All patients were intubated and anaesthesia was maintained using O 2 , air and isoflurane 0.5-1.5%. In group B patients, the TAP block was performed by a single consultant surgeon. After inserting the first 10-mm-trocar and examining the abdominal cavity, a puncture with an 18-gauge needle was performed using classic landmark technique. Localisation of the needle was done under direct laparoscopic vision and the needle's tip was positioned at the fascial space between the internal oblique and the transverses abdominis muscle. 15 ml of 0.1% ropivacaine was injected after aspiration to avoid intravascular injection. Transverse abdominis muscle can be seen bulging away from the internal oblique laparoscopically when the injection is correctly placed [ Figure 2 ]. The procedure was performed bilaterally. Group C patients received laparoscopic port site infiltration preoperatively with 30 ml of 0.1% ropivacaine.
All patients were then positioned in Trendelenburg position as required for gynaecologic laparoscopic surgery. Towards the end of surgery patients in both groups received IV ondansetron 4 mg and paracetamol 1 gm. On completion of surgery, residual muscle relaxation was reversed with IV neostigmine 0.05 mg.kg −1 and glycopyrrolate 10 µg.kg −1 . Patients were then extubated and shifted to the recovery room. All patients were shifted to the room once their modified Aldrete score was more than 9. Six hours after surgery all patients received oral paracetamol 650 mg 8 th hourly. Patients were given rescue analgesia with IV tramadol 1 mg.kg −1 along with 4 mg ondansetron as antiemetic if the patient complained of pain. The total dose of tramadol given in the first 24 h was noted for both groups.
Anaesthetist in charge of the recovery room, who was unaware to which group the patient belonged, monitored the pain score. The postoperative parameters recorded were mean blood pressure, heart rate, numeric pain score, nausea and vomiting. These parameters were recorded on arrival to recovery, 4, 8 and 12 hours. 24-hour pain score was obtained telephonically. Patients were asked to rate pain experienced by them using a ten-point numeric pain scale (0 -no pain, 10 -worst possible pain). The severity of nausea and vomiting was rated using a scale (0-none, 1-present). Any local complications related to the procedure were also recorded.
As there was no previous similar study on gynaecologic robotic surgery, a pilot study was done. Based on this, the mean pain score after gynaecologic robotic surgery was compared among block and control groups at 12 h and 24 h, (0.20 ± 0.632, 3.70 ± 2.797) and (0.20 ± 0.632, 3.60 ± 2.797), with a 95% confidence interval at 80% power, the minimum sample size comes to 5 and 6 samples in each group respectively. But we assigned 20 patients in each group as too small a sample size increases the likelyhood of a Type II error which can skew the results. For all the continuous variables, the results are given in mean ± SD and categorical variables as a percentage. To compare the mean difference of numerical variables between groups, independent two samples't' test was applied for parametric data and Mann-Whitney u test for non-parametric data. To obtain the association of categorical variables, Chi-square and Fisher's exact test was applied. A P value <0.05 was considered as statistically significant. Statistical analysis was done using IBM SPSS 20.0 (SPSS Inc, Chicago, USA).
RESULTS
A total of 40 patients were enrolled in this study. Distribution of patients in both groups were similar with respect to demographics, American Society of Anesthesiologists' physical status, and duration of surgery. The intraoperative fentanyl consumption was comparable between the two groups. There was a significant difference in pain scores between the two groups with the patients receiving TAP block having lower scores up to 24 h (P < 0.001) [ Figure 3 ]. The postoperative heart rate and mean arterial pressure did not show any significant difference between the groups [Figures 4 and 5 ]. The demand for rescue analgesic was less in group B compared to group C (15% vs. 90%), and this difference was also statistically significant (P < 0.001). On comparing the incidence of postoperative nausea and vomiting, there was no significant difference between the two groups [ Table 1 ]. All patients were ambulated at 3-4 hours in the postoperative period and none of them were over sedated. We did not encounter any complications associated with the procedure in both groups.
DISCUSSION
This randomised controlled trial has demonstrated decreased pain scores and reduced requirement of rescue analgesics with laparoscopically-guided TAP block in patients undergoing minimally invasive robotic gynaecologic surgeries. But there was no difference in ICU stay or discharge from hospital. None of the patients in our study group had any adverse effects associated with the block or port site infiltration.
TAP block is a non-dermatomal field block. Transversus abdominis plane is a potential space between transverse abdominis and internal oblique muscle. TAP block can be performed by blind insertion of local anaesthetic using anatomical landmarks, ultrasound guidance or under laparoscopic guidance. Studies have shown that TAP blocks performed by either blind or under ultrasound guidance are effective in providing analgesia in laparoscopic surgeries. [4, 5, [7] [8] [9] Blind TAP blocks are performed after locating the triangle of Petit using the double pop loss of resistance technique. [12] It is associated with a high incidence of penetrative injuries and a higher failure rate. Ultrasound-guided TAP blocks became popular because of their effectiveness and safety profile compared to blind TAP blocks. [12, 13] But it needs great skill and the availability of ultrasound machines in the operation theatre. Also at times, we might encounter difficulty in identification of muscle planes. In laparoscopic-guided TAP block, local anaesthetic is injected into the transversus abdominis plane by a semi-blind technique. It can be easily performed by the surgeon under direct vision of the laparoscope without the need for any additional skills. [14] [15] [16] The presence of an internal bulge which can be visualised laparoscopically confirmed the correct placement of the drug. Recently, robotic-assisted gynaecologic surgeries are becoming popular in centres where But these patients may also complain of pain. The inadequate treatment of acute postoperative pain can delay discharge, and lead to the development of chronic pain, which is difficult to treat. Adequate postoperative analgesia provided with blocks will allow faster postoperative recovery and better patient satisfaction. We used laparoscopic-guided approach to perform TAP block as it is associated with less risk of visceral injury, is easy to perform with shorter procedure time and has a high success rate. [10] Many studies on laparoscopic TAP block used bupivacaine as a local anaesthetic. [17] But we have used ropivacaine because it is safer and is equally effective. [18, 19] Studies have demonstrated pain relief, lesser narcotic use and shorter hospital stay with the use of laparoscopic-guided TAP. [14, 16, 20] But unlike Tihan et al., [10] we could not demonstrate any improvement in time to discharge from hospital. This may be due to the fact that our patients in both groups were already day care patients and were discharged before 24 hours.
Laparoscopic TAP block provided analgesia up to 24 hours, which reduced the requirement of postoperative opioids. This reduces the incidence of opioid-induced side effects like sedation and nausea and vomiting. But in our study even though there was a significantly increased consumption of tramadol in the control group, which received only port infiltration, the incidence of postoperative nausea and vomiting was not significantly different between the two groups. The use of antiemetic, ondansetron along with tramadol could have prevented our patients from excessive emesis.
This study is limited by the fact that it is from a single institution and also the TAP block was administered by a single operating surgeon. Various additives and liposomal bupivacaine have been shown to prolong the duration of analgesia produced by TAP block. This should be studied further to see if there is an increased benefit to patients.
CONCLUSION
Laparoscopic-guided TAP block is effective in reducing postoperative pain in patients undergoing robotic gynaecologic surgeries and is superior to port site infiltration.
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